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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A system for providing linearized operation of a RF 
circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 
a control signal input port; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair; and 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pai r; and 

a temperature compensation circuit coupled to said control signal input port to 
provide temperature compensation with respect to a control signal applied thereto . 

2. (Original) The system of claim 1, wherein said RF circuit is a PIN diode 
attenuator circuit providing decibel per volt linear gain control by said system. 

3. (Original) The system of claim 2, wherein a first control signal output at said 
first control signal output port is a series PIN diode bias current. 

4. (Original) The system of claim 2, wherein a second control signal output at 
said second control signal output port is a shunt PIN diode bias current. 

5. (Original) The system of claim 2, wherein a first control signal output at said 
first control signal output port and a second control signal output at said second control 
signal output cooperate to control said PIN diode attenuator circuit to provide an optimized 
impedance match for a return loss of said PIN diode attenuator over a dynamic attenuation 
range of at least 30 dB. 

6. (Original) The system of claim 1, wherein said control signal input port is 
coupled to said first transistor differential pair at a base of one transistor of said first 
transistor differential pair. 
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7. (Currently Amended) The system of claim 6 A system for p roviding 
linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair: 
a second transistor differential pair: 

a control signal input port, wherein said control signal input port is coupled to said 
first transistor differential pair at a base of one transistor of said first transistor differential 
pair, wherein a base of another transistor of said first transistor differential pair is coupled 
substantially directly to a ground point; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair: and 

a second atten uator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair . 

8. (Currently Amended) Th e system of claim 6, further comprising ^ system for 
providing linearized operation of a RF circuit said system comprising : 

a first transistor differential pair: 
a second transistor differential pair: 

a control signa l input port, wherein said control signal input port is coupled to said 
first transistor differential pair at a base of one transistor of said first transistor differential 
pair; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential p air; 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair; and 

a first current source circuit, wherein said first current source circuit is coupled to a 
collector of said same transistor of said first second transistor differential pair that said 
control signal input port is coupled to said base of. 
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9. (Original) The system of claim 8, wherein said first current source circuit 
provides a current substantially corresponding to the value (8 K) / Z 0 , wherein K is a constant 
of a component of said RF circuit and Z 0 is the characteristic impedance of a system into 
which said RF circuit is inserted. 

10. (Original) The system of claim 8, wherein said first current source circuit is 
programmable for use of said system with a plurality of different said RF circuit components. 

11. (Original) The system of claim 8, wherein said first current source circuit is 
adjustable in response to temperature variations. 

12. (Original) The system of claim 6, wherein a first control signal output at said 
first control signal output port is directly related to a collector current of another transistor of 
said first transistor differential pair. 

13. (Original) The system of claim 1, wherein said control signal input port is 
coupled to said second transistor differential pair at a base of one transistor of second 
transistor differential pair. 

14. (Currently Amended) The system of claim 13 A system for providing 
linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 

a control signal input port, wherein said control signal input port is coupled to said 
second transistor differential pair at a base of one transistor of second transistor differential 
pair, wherein a base of another transistor of said second transistor differential pair is coupled 
to a ground point; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair; and 

a second attenuator control signal output port, wherein said second control sig nal 
output port is coupled to said control signal input port through said second transistor 
differential pair . 
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15. (Currently Amended) Th e syst e m of claim 13, further comprising: A system 
for providing linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 

a control signal input port, wherein said control signal input port is coupled to said 
second transistor differential pair at a base of one transistor of second transistor differential 
pah; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair: 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair; and 

a second current source circuit, wherein said second current source circuit is coupled 
to an emitter of two transistors of said second transistor differential pair including said same 
transistor of said second transistor differential pair that said control signal input port is 
coupled to said base of 

16. (Original) The system of claim 15, wherein said second current source circuit 
provides a current substantially corresponding to the value (2 K) / (Z 0 - R s ), wherein K and 
R s are constants of a component of said RF circuit and Z 0 is the characteristic impedance of a 
system into which said RF circuit is inserted. 

17. (Original) The system of claim 15, wherein said second current source circuit 
is programmable for use of said system with a plurality of different said RF circuit 
components. 

18. (Original) The system of claim 15, wherein said second current source circuit 
is adjustable in response to temperature variations. 
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19. (Currently Amended) The system of claim 13 A system for providing 
linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 
a control signal input port; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair; and 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair , wherein a second control signal output at said second control signal output 
port is directly related to a difference of a collector current of a transistor of said second 
transistor differential pair and a collector current of another transistor of said second 
transistor differential pair. 

20. (Currently Amended) The syst e m of claim 1, further comprising: A system for 
providing linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 
a control signal input port; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair; 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair; and 

a first current mirror coupled to said first transistor differential pair, wherein said first 
control signal output port is coupled to said first transistor differential pair through said first 
current mirror. 

21. (Original) The system of claim 1, wherein said first transistor differential pair 
and said second transistor differential pair each comprise a bipolar junction transistor 
differential pair. 



22. (Original) The system of claim 1, wherein said first transistor differential pair 
and said second transistor differential pair each comprise a MOSFET differential pair. 
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23. (Currently Amended) Th e s ystem of claim 1, further comprising: A system for 
providing linearized operation of a RF circuit, said system comprising: 

a first transistor differential pair; 
a second transistor differential pair; 
a control signal input port; 

a first control signal output port- wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair; 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair; and 

a second current mirror coupled to said second transistor differential pair, wherein 
said second control signal output port is coupled to said second transistor differential pair 
through said second current mirror. 

24. (Canceled) 
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25. (Currently Amended) A system for providing linearized operation of a PIN 
diode attenuator, said system comprising: 
a first transistor differential pair; 
a second transistor differential pair; 

a control signal input port, wherein said control signal input port accepts an attenuator 
control voltage applied thereto , wherein said control signal input port is coupled to said first 
and secon d transistor differential pairs at a base of one transistor of each of said first and 
second transistor differential pairs, and wherein a base of another transistor of each of said 
first and second transistor differential pairs is coupled substantially directly to a ground 
point ; 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair, wherein 
a first control signal output at said first control signal output port is a series PIN diode bias 
current; and 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair, wherein a second control signal output at said second control signal output 
port is a shunt PIN diode bias current. 

26. (Canceled) 

27. (Canceled) 

28. (Currently Amended) The system of claim 3625, wherein said first control 
signal output at said first control signal output port is directly related to a collector current of 
another transistor of said first transistor differential pair, and wherein said second control 
signal output at said second control signal output port is directly related to a difference of a 
collector current of a transistor of said second transistor differential pair and a collector 
current of another transistor of said second transistor differential pair. 



25461987.1 



8 



Application No.: 09/970,3 1 1 



Docket No.: 49581/P029US/10103788 



29. (Currently Amended) The? system of claim 28, further compri s ing ^ system 
for providing lineariz ed operation of a PIN diode attenuator, said system comp rising 
a first transistor differential pair: 
a second transistor differential pair; 

a control signal input por t, wherein said control signal input port accep t s an attenuator 
control voltage applie d thereto, and wherein said control signal input port is coupled to said 
first and second transistor differential pairs at a base of on transistor of each of said first and 
second transistor differential pairs: 

a first control signal output port, wherein said first control signal output port is 
coupled to said control signal input port through said first transistor differential pair, wherein 
a first control signal output at said first control signal output port is a series PIN diode bias 
current, w herein said first control signal output at said first control signal output p ort is 
directly related to a collector current of another transistor of said first transistor differential 
pair; 

a second attenuator control signal output port, wherein said second control signal 
output port is coupled to said control signal input port through said second transistor 
differential pair, wherein a second control signal output at said second control signal output 
port is a shunt PIN diode bias current, wherein said second control signal output at said 
second co ntrol signal output port is directly related to a difference of a collector current of a 
transistor of said second transistor differential pair and a collector current of another 
transistor of said second transistor differential pair: and 

a first current source circuit, wherein said first current source circuit is coupled to a 
collector of said same transistor of said first second transistor differential pair that said 
control signal input port is coupled to said base of; and 

a second current source circuit, wherein said second current source circuit is coupled 
to an emitter of two transistors of said second transistor differential pair including said same 
transistor of said second transistor differential pair that said control signal input port is 
coupled to said base of. 
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30. (Original) The system of claim 29, wherein said first current source circuit 
provides a current substantially corresponding to the value (8 K) / Z 0 and said second current 
source circuit provides a current substantially corresponding to the value (2 K) / (Z 0 - R s ), 
wherein K and R s are constants of a component of said PIN diode attenuator and Z 0 is the 
characteristic impedance of a system into which said PIN diode attenuator is inserted. 

3 1 . (Original) The system of claim 29, wherein said first and second current 
source circuits are programmable for use of said system with a plurality of different PIN 
diodes. 

32. (Original) The system of claim 29, wherein said first and second current 
source circuits are adjustable in response to temperature variations. 

33 . (Currently Amended) A method for providing linear operation of an 
attenuator, said method comprising: 

accepting a control signal at a linearizer input port, wherein a signal accepted at said 
linearizer input port is a control voltage coupled to a base of a transistor of a first transistor 
differential pair and a base of a transistor of a second transistor pair; 

outputting a first control signal at a first linearizer output port, wherein said first 
control signal is a first bias current corresponding to a collector current of said first transistor 
differential pair; and 

outputting a second control signal at a first linearizer output port, wherein said second 
control signal is a second bias current corresponding to a difference between collector 
currents of said second transistor differential pai r; and 

compensating said control voltage accepted at said linearizer input port for 
temperature . 

34. (Original) The method of claim 33, wherein said attenuator is provided 
decibel per volt linear gain control by said first and second control signals. 
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35. (Currently Amended) Th e m e thod of claim 33 A method for providing linear 
operation of an attenuator, said method comprising: 

accepting a control signal at a linearizer input port, wherein a signal accepted at said 
linearizer input port i s a control voltage coupled to a base of a transistor of a first transistor 
differential pair and a base of a transistor of a second transistor pair; 

outputting a first control signal at a first linearizer output port, wherein said first 
control signal is a first bias current corresponding to a collector current of said first transistor 
differential pair, wherein another collector current of said first transistor differential pair is 
controlled to substantially correspond to the value (8 K) / Z 0 , wherein K is a constant of a 
component of said attenuator and Z 0 is the characteristic impedance of a system into which 
said attenuator is inserted ; and 

outputting a second control signal at a first linearizer output port, wherein said second 
control signal is a second bias current corresponding to a difference between collector 
currents of said second transistor differential pair . 

36. (Currently Amended) The m e thod of claim 33 A method for providing linear 
operation of an attenuator, said method comprising: 

accepting a control signal at a linearizer input port, wherein a signal accepted at said 
linearizer input port is a control voltage coupled to a base of a transistor of a first transistor 
differential pair and a base of a transistor of a second transistor pair; 

outputting a first control signal at a first linearizer output port, wherein said first 
control signal is a first bias current corresponding to a collector current of said first transistor 
differential pair; and 

outputting a second control signal at a first linearizer output port, wherein said second 
control signal is a second bias current corresponding to a difference between collector 
currents of said second transistor differential pair , wherein a sum of emitter currents of said 
second transistor differential pair is controlled to substantially correspond to the value (2 K) / 
(Z 0 - Rs), wherein K and R s are constants of a component of said attenuator and Z 0 is the 
characteristic impedance of a system into which said attenuator is inserted. 

37. (Canceled) 
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